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# 1: CHIME-6 ¥—

Xty D dev set B X eval set IZBIF 5 WER.

Fi Evoch Dev set Eval set
P Avg. | Dining Kitchen Living | Avg. | Dining Kitchen Living

GSS (I U5EL) — 51.8 | 53.8 539 486 | 51.3 | 447 612  50.3
GSS (M = 16) [§] - 498 | 51.6 523 464 | 51.1 | 450  60.8  49.7
GSS — WS Neural FCA [8] | 200 | 48.6 | 51.2 508 451 | 49.0 | 432 567 489
WS Neural FCA 50 548 | 56.0 581 510 | 527 | 457 602  54.1
WS Neural FCA 100 | 55.7 | 56.7  59.6  51.6 | 52.9 | 457  60.6 545
WS Neural FCA 200 | 55.3 | 562 589 513 | 529 | 46.0 604  54.1
WS Neural FCA + #nf8%%H 50 54.1 | 554 579 499 | 524 | 453 603 535
WS Neural FCA + #5823 | 100 | 54.3 | 551 581  50.2 | 524 | 452 604  53.6
WS Neural FCA + #2f$#% | 200 | 53.8 | 54.8 575 497 | 523 | 450 600 53.8

394
414

5 402 o 418

160 80 120 160
Epoch [times]

° 422
426
-43.0

40 80 120
Epoch [times]

(a) TR (b) WK

1 B LA (F) £ LERWES () 08
R

L7z, 7z, M1 IoR$@ED, HBEE LRVWEER
FERBEEDINHIZ 100 TRy ZFREEL TW 5 DIZH
LT, LEEEIE50 =Ry ZEETIEEL TW3
—77, GSS % GSS — WS Neural FCA Of5ER ¥ [t
B33y, HREIREOSRMDED 2. ARETI1E, &
PIEBETOIETEEZBEH L, MVDR b — A4 7 4+ —~< Dff
HBEHWED, ¥— A7+ —<TIEBESZOMHNR
Rk 5. ERETNVOEFEEICEBWTIEX, MVDR
T3, RERFRE~ A% > 7OERE WD
TERESCEICH 5T 2 REEN D 5. it,mﬁﬁﬁm
Bl ZoT03D, IRBIREREE L ThWRWES
EREREDRL (K1), ARETHWEANRHET

BRI LB BN R AT D 2. SRIX, BS
&LD+§T%6%E’ L%TL\%@EO)D u+%i@®é

5 &HDIC

ARETIE, HEKRD BSS D77 RS % FHw CREBIZAT
HHEH LT Ve, §98EIH D Neural FCA 1285
BRI 3 HAICOWTIRAR T2, R LA,
Lo l=-5E e i LT WER 23b$hIciiEL, 18
LRI DINHEB RN Z AV RE N7z, WER DK E 728
BIOBRMB SR o278, FRZEEITH W 2 BRI
fifi 7 — X MR E T AND AN FHEEORELHED 5.

50

BEE A0 —ERl%, NEDO B XU JST ACT-X #
HERo 707 47 JPMJAX200N O AE2 21T 7.

BE XK

[1] K. Shimada et al., “Unsupervised speech enhancement
based on multichannel NMF-informed beamforming for
noise-robust automatic speech recognition,” IEEE/ACM
TASLP, vol. 27, no. 5, pp. 960-971, 2019.

S. Watanabe et al., “CHIME-6 Challenge: Tackling mul-
tispeaker speech recognition for unsegmented recordings,”
in CHiME 2020 Workshop, 2020, pp. 1-7.

C. Boeddeker et al., “Front-end processing for the CHiME-
5 dinner party scenario,” in CHiME5 Workshop, 2018, pp.
1-6.

2]

(3]

[4] K. Sekiguchi et al., “Fast multichannel nonnegative matrix
factorization with directivity-aware jointly-diagonalizable
spatial covariance matrices for blind source separation,”

IEEE/ACM TASLP, vol. 28, pp. 2610-2625, 2020.

N. Tto et al., “Complex angular central gaussian mixture
model for directional statistics in mask-based microphone
array signal processing,” in 2016 24th European Signal
Processing Conference (EUSIPCO), 2016, pp. 1153-1157.

Y. Bando et al., “Neural full-rank spatial covariance anal-
ysis for blind source separation,” IEEE SPL, vol. 28, pp.
1670-1674, 2021.

D. P. Kingma et al., “Auto-encoding variational Bayes,”
arXiv preprint arXiv:1312.6114, 2013.

Y. Bando et al., “Weakly-Supervised Neural Full-Rank
Spatial Covariance Analysis for a Front-End System of
Distant Speech Recognition,” in Proc. Interspeech 2022,
2022, pp. 3824-3828.

M. Togami et al., “Unsupervised training for deep speech
source separation with kullback-leibler divergence based
probabilistic loss function,” in IEEE ICASSP, 2020, pp.

(5]

(6]

7

(8]

(9

56-60.

[10] K. Yoshii, “Correlated tensor factorization for audio
source separation,” in IEEe ICASSP 2018, 2018, pp. 731—
735.

[11] F. Itakura, “Analysis synthesis telephony based on the
maximum likelihood method,” ICA, 1968.

[12] M. Souden et al., “On optimal frequency-domain multi-

channel linear filtering for noise reduction,” IEEE TASLP,
vol. 18, no. 2, pp. 260276, 2010.



